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(54) Ke^»K^,tt;-fe75y^3>5 f >u- 

(57) imm 

mm) *fli««*K*iv^i)ifc»w**«**<, «^ 

[«Rfe#R] &I(7e£J: LTPb, Mg. NbtJilXT 

/WtKiiffllfc** ( 1-x) Pb. (Mgb/3 Nb 
2/3 ) 03 • xPbTiOs taW:B#, x N afcitf 
b#. 0<xS0. 35, ISaSl. 15, UbS 
1. 1 5*m&"r&bki>£* IfrRfcftW <nm) *t, 
W=0. 4043-Ax (3. 9X10" 3 ^A^7. 3 
XI O- 3 ) £fflL-tht>0)?h&. 



PMN 

PMN 



[(pmn^Cpt)]* $fr»uf& 



f 



PT 



-PT 
-PT 



1 

( 1 - x) Pb a (Mgb/3 Nb2/3 ) O3 • xPbT 
i O3 

t«L£B^ ffffSx, a&XVbtf 
0<x^0. 35 
IgaSl. 15 
Ub^l. 15 

5r)HJ£-r& fc i: i fc. t&^jgftW ( n m ) # 
A=(0. 4043-W)/x3. 9X10" 3 ^A^ 
7. 3X10" 3 

[»S2] 5V//xmcOEBSm^Ep»(CgaxSS« 

»*aiistt^i8*f*«w. 

»!lOOMHz (Sffl) (ctjii-sjfcsraiwvv**ft.k 

1 5 0 oott*s£ t zmmttmmi 1 * fc«2 

[M**4 ] ff^^llBSt^^miSJiOMfflt;-^ 

[^J^PM^] 

[0001] 
[0-002] 

MMb*. *f£Pb (Mgi/3 Nb 2 /3 ) Os (J2TF. 
PMNkv^iktftft) <0«ta«rU5^lHim<iaffl 

[00 03] ^J^PMN^flsfcLT, §6*, P 
bO^*tMgC0 3 ^*tNb 2 0 5 L 

[0 0 04] £*>fctf>. HffitttSifcTU:. MgNblft 
% (MgNba Os ) fcPbBGR, HXX/T 1%®*%. 

cr>Umz£tilf. aB^ayA*>f hJPfflott&ttSfl 
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lifl#«*«ffli8WHfoW** < , l MHz lyjtfffija 
HrdiitSHWWS < =5: 0 . 3 yf^fi: LTHSffiL 

[ 0 0 0 5 ] ifi*, VPWSOT/jNg, »j&fcfcffv\ « 

io * ; FW«MiJsffliWk«)aait* o . ft 1 o m h z A>£>ft 

100MHz WiMfti&ft^iStfSgfc * -5 T * T V > 

[0006] ifi*. p m Nwcommmtfmzmmit 

hilX to 0 ( flitf s miPP 6-57437 *&ffi# 
eg) . 'Mo^orffl^SrVv^o:/;*;^ hJiMB?)P 

[0007] utxiTWE&VfflUkWteth 
¥&t LT, yVl^ft?flWSftfcPMN»IWcfc^ 
Ttt. (*#&fJ¥2- 1 7 7 5 2 \*m» 

30 9g) ^-r 4 («HPP6 - 5 7 4 3 7^fg# 

SB) 3?wa*^&!> { i^$ftTi3 9. ^n:/*^ h 
#fflfcifi^PMN«It#fifcft-a*4. 4fc. 

PMNwai-cii. aer^n^xr-f nm 
tob%tmtmt>*„ aiifc*jJt6jfc8w»t>2ooo 

[0008] 

(Mgi/3 Nb 2 /3 ) o 3 oxotcVvt+mmtiK 

(«BIPP6-7 708 3-94»B 

[ o o o 9 ] a*:. sa^a««*fflv^y;i'y/i«T 

ffiR$nfcPMN*9Wtt. f&*£iMbW*S < , Si^ 
50 Tf iRDitfftofc. 



(3) 

3 

[0010] 

Z^tf. *S£Jt»«¥£J#oP-MNfc:. %0$£tto 
*#OPbTi0 3 (1ST. PTfc^3£fct>**) £ 

=5r4;t*39lI.L. *»«fc:Sofc. 10 

[oo 1 1 j s&ic. art^t*#*«stMkx*;^- 
s&«a«*fci6Sjs*Lii^p bT i 03 i:. 

*>**HPMN*BWU K«I (MS) fcJOH&ft 
£JRlSU ^^WPMN-PTHjgfttlfc^S^fS 
^jaft^ftoPMN-PTMSJgjjW-SifcKiO. * 

[ o o 1 2 ] eo*>. *m<?>tmm®it. ^mumb 

LTPb. Mg, NbfcJtfTi £*trtt37*;&-f h 
i«^i^^^*61l»?2/xmjaT^SI!8fHBH-C* 20 

(l-x)Pba (Mgb/3 Nb 2 /3 ) O3 • xPbT 
i 03 

tlL^, fflEx. afcj:yb*5. 0<x^0. 3 
5. ISaSl. 15. UbSl. 15t:mSLtit 
fcfct. f&?3£»W(nm) # 
A= (0. 4043-W)/x3. 9xlO- 3 ^A^ 
7. 3X10- 3 

[0013]££"C5 V/u m^ISIgffaWfcSSfl 30 

o. l^A/cm' jaTcasitA'M* 
tti o omhz {ci3tti,jtism$* { ^-mt 1 

5 0 0 JJLtTfcft i b tfSl* U\ 

[0014] ttmmwtimt* PTmmimm 
mts. mxmuzW:. pmn mmmm^m^txmut 

«U 7 5 0~8 5 0°CTS3I#a«^ 5:^=5:5 Z. b HZ 
[0015] *W5fcHr? 5 y 7 3 v-f yfrtt, _LBR 

<7)?$>Z>. 

[00 16] 

*-C*6PMNtC. SWWStt^tSv^PbTiOa £ 
Il»t*fctf>, SSWt*-C , DC^*>fTXl*ttt:ftMfc« 
fit* 6. 

[0017]4fcPbTiO3 SrH^-tSifctiO. 
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[00 18] SBWc-fftifcfcJ:"), ^nrx 

S ? o < & 9 , «fc 9*»W*«ttlW 

*ittt£&#fc-r!>.rfc#-e£. ioomhz^® 

[ 0 0 1 9 ] 4fc. ttJfi*a**>'hS^P b T i 0 3 
f^fiafl^S^PMNfclRJIU Si&HBttttCJ: 

9£OKd»S3ttfBS£fT3fc*>. PbTi0 3 fcj:0 

[00201 4*:. PTfci0j«WWSJS««ilW-r4 
iktiO. PT*H«rt-4;kfcJ:0WiSPMN- 
PTH»*^)3l»etttflWIU. iO«SWfWWW# 

■aWttfcJMfffc-ffiifc**?*. 4fc» lOOMHzcT) 

[002 1 ] *»3i0>-fe 5$7;n yf yimt JJE 

HJ¥0. O5jumJ2U:0>a£ (Pt).4(A 
u ) . a-7 v^A ( P d ) »fflia»4»&$-*t«)*tt**t 

WifcWlla >*rmh ZbtfX'Zh. 
[0022] 

[ffiWOHItOJBB] *f«HW»«f«llWi. Wf-2u 
mJaTO«W««BPe»«. <I-T\ HHUjumJaiTtf) 

fc»t:0. 3jum~l/<m#H4U\ 
[002 3] 4fc. */WtfcJ:*fiJS3lte» (1-x) 
Pba (Mgb/3 Nb2/3 ) 03 • xPbTi03 b& 
UdS. Btflfix, atiJtfbjS*. 0<xS0. 3 5, 1 
SaSl. 15. lSb^l. 1 5Sr)H^-ri.t><7)T'J> 
4. 

[0024] iOiptC, PbTiOj 4£ijrfx£ 
0. 3 5WTtt^Oti, x*»0. 3 5J:'9t>^<*-5> 
b . S^T-»Jt^S** J 1kHz tiJ^T 1 5 0 OiSLT 
fc^O. 4fc 'J 0. lx/A/cm2 J:0^# 

0<x^0. 2 0**a4U\ 
[0025] ail->-l. 1 5 fc a# 
1 J: 0 t/hSv\*^lcli'^ o?D7ffl#£j£Ut!j*m 
**^T-r4*^T'J>0. l. I5i0fc*#t^t: 
tiPbO#fi«cWajL. ttSSWftWKTU ^Sfit 

a*36»4>l. 0 5~1. lT^>4^i:* ^ a4LV^. 
[0026] b5r 1-1 . 15fcLfc*>tt, b 



5 

[ 0 0 2 7 ] ifc, *f^0mftiHR<4. »^3gRW 

(nm) tmlEPbTiOs ftxfcOB8$£5rrA = 
(0. 4 04 3-W) /xO^T'^$ilSAffi^'3-. 9 
xl0- 3 ^Ag7. 3X1 0-3Zffi&i-Z>Zt£%f®t 

fcli, aKKiOlfilHISSt^fiT^ft^^-C**. A(± 

5X1 0" 3 ^A^6X1 0- 3 X'#>&Zttfm&l^\ 

I o o 2 8 ] a*. *»ll3yfyt(i ±IBL 
fcSW(W«W)Wllifc:-»^)«fit«iai LT»j£ LT& 

7*4. 

[00 29] ayfywv&b LT14. HSO. 0 5 

/imUA±CT)ffi|t']L£a& (Pt).i(Au), Vt^* 

at(pt)t^(Au) mmtfmMZ'$)&. pt. a 

[00 30] JUI£0. 0 5jumJ3Ubi:Lfc<OttO. 0 

5 umzmthh tmMtemmzmmmmm&mt 

*&<$:4fctf>T*>4. ffiWLfcfiA (Pt) IWBfc 
«i. Efatt2tt4m&m B B W6& (Pt ) SKr* 1 ). E 
l*Jtt**?-4Pt»lli:Ji» 3-»3ttfi«*>5fc— 

* . i w j: 3 a*©*, -v mmm 

W3ltffiM£WX* «^»j£Sft4S«fflK£4 5 
VCi. StRiag£4 5 O'CJiltfc U^'-c^IMM* 

[ o o 3 1 ] tn. smmmmm-tzmfok ixa. 

7ll>$i-. ?y rA7. MgO% B a , SrTi0 3 # 
^^W^'Jay. 4/£J4ffl (Cu) . -7^" 
;MNi). (Ti)^X(Sn). Xf>U 

mti<. mmmmzmim.ffltn&x'm ( c 

u ) afflftfcttff (Cu ) SUfrHlfc U\ 

[oo32] xfttycomm? v=rv+nt. mm. p 

t.Au, PdSfc^tLtex'^ife, ^7 

nTwmutomsiz. ±.tztm&m±'im£X'm 

lzLX±.$mM*fmt&ZtlzJ:t)'i%t>ti&. *fc. 
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fcfcJ:9f»Mi4. 

[0033] *3HaR«tt«R(2, MUZ. &T<Ot 
3fcl/Cf»Utti4, *1\ i&ffigfciLTPb, M 

P b&tf T i «*«£H<fc^#i^fc*JWLfc19B 
tt8*£iil«-4. 

[ 0 0 3 4 ] M g. &tfN b<0£iffi?ig. £tffifi. 7/U 

10 Nbft^fljS-Mg : Nb-b : 2 (lSbSl. 15) 
WE/WtCRi OH. R 2 OCa H 4 OH, R 3 COO 
H (Ri . R 2 . R3 :#8BftlJa±^)Ty^;WI)'C 

I RX^? h;M=*JWC6 5 6 c m->ftifit«lR** 

J&5rM g - O - N b*S££3Tt4 MgN b^T^a* 

[003 5] IR^^WWC*J^T6 5 6cm->ftifi 
fc«iK*#*4MgNbS£T/I/3*^K#7£ft4fc 

20 a, J2TF*> j 3 zummi. 

[0 03 6]851«>*t6i:LT, MgiUl/NbcDTVU 

'fro Ztl/ZX 0. ^l^-C'Offiix-T^^^ffiittl. 

[0037] W,2<ry)ifeb LX. JJEWi ^ fcMgfcJ: 
tfNb^>r^3*^KKH*JWI(cji^L. 

30 y»cf»sn6Sjgfl3Wtasan-t**ife. 

[0 0 3 8] m3<7)^&t tT. MgtfD^^ViSai: 
N b *>77P3* v b* i: wafiHlf^C J: 0 . ^^rtT'Oii 

[0039] m4<0*mt IX. Mg«*»flSfti:Nb 
c07;P3Jfvh\ ft4^4MgOT/P3^^FkNbO 
*BMk«iwaaaftffKJ:>3, ^rtT^)Bi7^3-;^ 

[ o o 4 o ] s 5 t k x . rnmsn&m** 

[004 1 ] W±<7)^-m*^ffil:fflv^l>¥t J: 0 , 
g-0-Nb^t«MgNb«^3^yKt 
[0042] i^<bW3^T't. m2cOjf^M«C$ 
[0043] £fc. ^*Lfc±IEMgNb*^T/l'3^ 

zm\ iua^>MgNba^r/u34f^K*«a«^Lfc 

50 MgNb V/1,*»JSS ^4 . gP^-jD*^k {4. fl^Frt 



7 

[0044] ffi (Pb) o*mK&« «ita. r 

Ri OH, R2 OC2 H4 OH, R3 COOH (Ri , 

r 2 , r 3 : mm 1 a±.cD7Ji>*)um > 

[ 0 0 4 5 ] ft*u:P bfriB*?^t Kitwmp b 

• 3**fflW)J: 5«8(Pb) fl3f»K«i:ft«LfcM 
g N b H^r^a *i^H»a,*SV^iMgNb 7>£ 
Pb: (Mg+Nb)=a: (b + 2)/3 (Uag 
1. 15, l£b£l. 1 5 ) WWXWc&L* PM 
N1je«c»af:"t4. 

[0046] T i WWfiiigig, IRttfi. r/Ua* 
5/ Ka»&aHR3*i4i^3r< t fc 1 SOT i Ri 
OH, R2 OC2 Ht OH, R3 COOH (Ri , 

r 2 , R 3 :mmnx±.^7)v^)vm) x-^ztiim 
mzusuzm. mmm. x?y-^7$>, r-tf- 
ypr-fe h ^nft*$*i63c£^*aanu. t i mm 

10 0 47] jmuzTumt-wMLtiPb-mmim 

®i>L< ttftKP b • 3*WftO«fc 0 grffi ( P b ) wfr 
«£S!lSi£Pb : Ti = l : K&t/UfrcateU PT 

[0048] imtt:PMNRisPTmifi®mm%.(?> 

[0049] fiflRft. 3 0 0°C~4 0 0 'C<7)?&gT' 1 # 

/HRk^-ft. lBWKJWiO. l/imWTjWSiU*. 
-[0 0 5 0] j^-JRJSa^Bfje^WPCiSrSiTllO 
ELfcft, 6 0 PTy^fctefifcS* 
*. 7 5 0°C~8 5 O^T^WaMIWEtff 

[00 5 1] 

MgXh^r^KfcNbXhdfyHS-l. 05:2*7)^ 
JtTftAU 2-* h*SsX.9S-Wcm*fc ( 1 
24'CT'l 7B#H) £?JV\ 1 M (mo 1 / 1 ) ftgl) 
Mg-Nba£7^3dfyh' U:. IR^ 
?WKC*jWC. 656cm-H'fjfi(-Mg-0-Nb^ 
WUfi& btltz. Mg-Nb a^T^n 4f ^ K 
7*^7*h>-£Mg-Nbi§i0tf)£&JI:I 
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-NbJgifcKPb : (Mg + Nb) =1. 05:3. 0 

iD, lMlgJgc7)Pbl.05 (Mgl. 05/3Nb2/3 ) O3 

[00 52] mzT iy°a#*ri/Vi:2-X h^x? 

y-Mzm^x-mmi. o. 3 3M«aw>Tii8»E*ft 
*tt"ci o#iwwpu sjgfts^. mm 

10 Ift- 3*fnftt2-^h=5f^x^7-^S:Ti^?StP 
b : Ti = l : 1 tZ&XolzM&L. l^fHSiflTa 
^f•r&*^cJ: , ), 0. 3 3Migjg?)PbTi03 ffllKft: 

[00 53] mmtftlPt (111) #6 5 0°ct-x 
A'-y ?P?|*$iUrt7 r 4 7#l6ft»KJ:<0±eP til 

U 3 4 0rT«a£l#ia?TV\ P 

TyyHKfcfRKLfc. M^u «W&2 0Eia9iIl,fc 
tt. 6 0 0'C-ClBMWSlfiUfc. SEMIWiOWK: 
20 N£U PTK^lEKOJjliBMS^O.. 0 2 5/zmT* 

[0054] &fc, *«Ei=5:l> Pt ( 1 1 1 ) #6 5 0 

PtMoM;:, fflBPTM^?g5:Xfy=J-^- 
?1GI»&U «W&tffc«. 340*CTMJI£l# 

Biff-jfea, H?!ePMN^p^$:xty3-^-'C'M 

ffitTt. teM$^a, 3 4 0r-C1?MSrl^rafif 
i\ PMNy;«R*fH!Lfc. aKS, 1 OHItftO 

iiUca, maf#?a«E«t<J: o 8 1 5-cto . 5##m 

30 Uc. SEMS^ckOliffS-PSt, PTy;H±OP 

P M N JR#W feilT V^***WB Lfc . 

[0055] »6<lfcPMN&t;PTaW>jSiK6*3&» 

<i>, PMNfcPT^ffl^Jt^H-Uc PTigglO% 
( x = 0 . 1 ) <7» WTO «fc 3 Cf»L^ . 

[ o o 5 6 ] miPTmmm**vvzi—?-x'\ 0 
ttfcu isas-frfca, 3 4o t cT«as-i^fafif 
t\ PTy;m*fmL/s. giutPMNnii^i 

@M^t, «a»S-frfca, 3 4 0"CT'^a2rl^ i fT 
40 l\ PMNy>K^-f^Lfc. PMN^cO^at/^ 
5 aiDSLftf, SSPTy;Hi$: 1 1 
#J£U *«>aPMNy/HR*5JI»*Lfc. ««CP 
Ty/H«**«)±KlJBBftL. PTtPMNO^iSy 
i®WB**Hlfc:«f . 4fc. Sit 
[ (PMN) mD p C (PT) n] q] 
{ (m, n, p. q) = (5, 2, 1, 3) K HP^>, 
C (PMN) 5 D2 C (PT) 1 } 3 bftt. 
[00 57] f«flL *yb7V-hSrffl^T6 0 0r 

•c'imswaaL, PT«»*isAfl:s*fe. xumfff 

50 fflgti 9 PT^BfiOEDfe-^ SrilfgL^. 
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[00 58] PTfcPMN^iI^;^$r8 2 0' > C-C 
0. 5#[g (*SW>) cr>%M%ms8.Zfr\ B»0. 

£##>/c. nmi.&&(?) din Ri*?)K/8j&fr£a 

»K L/C, f£7-£iSc<7)MI£li± 0. OOOlnmtM 

[00 59] 2/c. tf^L/cO. 77 5/xmRIK0«« 
fESfeKSO. 2mm<7)&mm*X^-y?mmz£*)B 10 
J&L. ff^yry^f^U^ 5 0 0'CTl 0# 
EBMftaLfc. LCR*-? (h*-l/7Mv*-K 
&H4284A) £fflwt. 2 5°C. 1kHz (AC1 
OOmV) ^Xfctt-CJtR*****)*:. ifc, MiSft£ 
ffl^"CJttt«*^)iMBEfl:*«l«L. TEWEtttiit 

«0io x = o . i oara fc r taircRttftPtr- ? * 
[ o o 6 o ] § «/h*aajiajffl- ( t w< 

7#-h'*tH4 14 0B) «rfflVvC5V/jumtf>flWEp 

[006 1]<«C, fBRLfcO. 7 7 5^m)Uf<7))i<7) 
«CSS0 . 0 5 mm<*)&«ffi£X''W «fc 0 

0tU SH!3^r^9-**»Ufcft. 5 0 0-CT'lO 

[00 6 2] i^HRayT^tcov^. 
yXT-t^^f-f ( t Wty^-HttRHP4 2 

91A, 7-f 7A^-HP16092A) tiiW-f 
?n7n-r*ffl^TlMHz-l. 8GHzfc*MtS 

si^cfco. iooMHz{ctj»t*«ra[jii»4t»fli 30 

L. lkBWWt*Afc. 

[0063] ^W#ttii£T¥%S£6 0%<&*IIWI 
«m0BI8tt«LT*>6»£Lfc. -lii^feU*?! 

1 owbno. 3 (ciBtt l/c . * /c. immam tx-h * 

#\ PTix, PMNMPTOlitm, n&tf;g-* 

T, JdEfcRWfcfHiU *<alS*fc*2«KflNo. 
1.2. RVNo. 4~9(CEKU:. 

[0064] £/c. MgXh^rv'HiiNbXbJf^K^ 
JtSrb (0. 9—1. 2) : 2 k U Mg-Nb|^r 40 
^3*^F*ffl*-&jRU:f*, PKtll- 3?mM)k2- 



ttHIT 1 1-1 6 2 7 7 4 

1 0 

* h^^x^y-;l'S:Mg-Nb?f?StPb : (Mg + 
Nb)=a(0. 9~1. 2) : (b(0. 9~1. 
2) +2) /3b%Z£d Mte+imit* JJSIdft 
mfcH1IKcl«ff«*l«:fl*U ±EkR«te 
L-C#tt£SI£L/c. ***SU>*2*>i»lNo.l0~ 
19 HIE® L/C. 
[0065] 



No. 


Q 


p 


a 


q 


x 


a 


b 


1 


10 


1 


1 


1 


0.035 


1. 05 


1. 05 


2 


10 


I 


1 


2 


0.067 


1. 05 


1. 05 


3 


5 


2 


1 


3 


0. 10 


1. 05 


1. 05 


4 


2 


4 


1 


5 


0.20 


1. 05 


1. 05 


5 


2 


3 


2 


4 


0. 30 


1. 05 


1. 05 


6 


2 


8 


2 


10 


0. 30 


1. 05 


1. 05 


7 


3 


6 


3 


7 


0. 30 


1. 05 


1. 05 


8 


3 


2 


3 


3 


0.35 


1.05 


1.05 


* 9 


2 


4 


3 


5 


0.40 


1.05 


1.05 


• 10 


5 


2 




3 


0. 10 


0. 90 


1.05 


11 


5 


2 




3 


0. 10 


1.00 


1.05 


12 


5 


2 




3 


0. 10 


1. 10 


1.05 


13 


5 


2 




3 


0. 10 


1. 15 


1.05 


♦ 14 


5 


2 




3 


0. 10 


1.20 


1.05 


♦ 15 


5 


2 




3 


0. 10 


1.05 


0.90 


16 


5 


2 




3 


0. 10 


1.05 


l.OO 


17 


5 


2 




3 


0. 10 


1.05 


1. 10 


18 


5 


2 




3 


0. 10 


1.05 


1. 15 


♦ 19 


5 


2 




3 


0. 10 


1.05 


1.20 


*20 












1.05 


1.05 


•21 










0. 10 


1.05 


1.05 


♦ 22 










0.20 


1.05 


1.05 


♦23 










0.30 


1.05 


1.05 


♦24 










0.40 


1.05 


1.05 



* ffl 14 * S6 $ <8 »5 B # <0 8 f* /l* * . 
a.n.p.q tt[(PMN)B]p [(PT)r]qT?« * il* «R 
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1 1 



1 2 







A 




tt-\ Am en Mf tM tt* 


JfciSS#K 


NO. 


ix m 




tnn) 


5V/ [i D ffliUKf 


IkBz 


lOOUHz 






X 10 




t ..At _« t ^ 
{ (i A/cm *J 


25TC 


251C 


1 


0. 730 


5. 7 


0. 4041 


0. 012 


3130 


2690 


2 


0. 750 


6. 0 


0. 4039 


0. 005 


3215 


2800 


3 


0. 775 
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